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Abstract 
In general, farmers are often found to be resistant to environmentally targeted agricultural policies. 
On the other hand, a part of farmers are clearly self-motivated to undertake farm practices that are 
beneficial  to  the  environment  and  resource  conservation.  What  motivates  these  farmers  to 
participate?  How  much  of  this  participation  can  be  explained  with  attitudes,  and  where  these 
attitudes  arise  from?  In  this  paper,  we  analyze  the  effect  of  farmers‟  attitudes  towards 
environmental policies and related issues on their farm level policy choice. The policy response 
analyzed is farmers‟ choice to implement voluntary contract-based special measures in the current 
agri-environmental support scheme. Our results show that farmers fall into different groups in terms 
of their environmental attitudes. In addition, farmers falling into same group have similar behavior 
in making their policy choices. The paper will be further improved with more detailed analysis on 
the farm level and geographical factors behind the farmers‟ attitudes. That second stage of our 
analysis  will  reveal,  whether  those  farmers  operating  under  more  vulnerable  environmental 
conditions and thus, higher environmental risks, are more willing to implement voluntary and more 
demanding policy measures.   
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1.  Introduction 
In general, farmers are often found to be resistant to environmentally targeted agricultural policies.  
It is justified to assume that farmers find environmentally targeted policies may incur costs, reduce 
their freedom of choice concerning the farming practices, and thus production efficiency at the farm 
level (see e.g. Goded et al. 2010). In contrast to this assumption, a part of farmers are clearly self-
motivated  to  undertake  farm  practices  that  are  beneficial  to  the  environment  and  resource 
conservation. What motivates these farmers to participate? How much of this participation can be 
explained with attitudes, and where these attitudes arise from? 
In the literature, it is widely acknowledged that targeting policies based on regional and farm level 
attributes enhances the environmental efficiency of agri-environmental policies (Vojtech 2010). In 
order to enhance policy efficiency with voluntary measures, one needs to make sure that those 
farmers  operating  in  the  most  vulnerable  environmental  areas  are  the  ones  that  will  choose  to 
implement the desired policies.  
As  stated  by  Vojtech  (2010)  individual  activities  taken  collectively  may  fail  to  reduce  the 
environmental harm sufficiently or to supply enough environmental benefits, if there is a lack of 
economic or some other clear incentive. If agri-environmental programs fail to compensate all the 
costs incurred from its implementation, the farmers‟ willingness to participate is most likely to 
decline. On the other hand, the overall efficiency of these programs will decline; if those farmers 
located  at  areas  with  less  vulnerable  environmental  conditions  will  receive  overcompensation 
compared  to  those  environmental  benefits.  Farmers  with  positive  attitude  towards  agri-
environmental  issues  would  possibly  be  more  willing  to  implement  more  demanding  policy measures, if the environmental efficiency  would be improved.  Yet, these farmers with positive 
attitudes should be located on or beside most vulnerable agricultural environments. 
2.  Objectives 
The objective of this paper is to analyze how farmers‟ attitudes effect on their policy response in the 
environmental policies of agriculture. We analyze Finnish farmers‟ observed behavior in terms of 
implementation of voluntary special measures in the current agri-environmental support scheme.  
We explain farmers‟ policy choice with farmer and farm specific attributes and attitude based 
variables.  
(1) farmer specific attributes 
  age, education, level of farming activity, hobbies, among others  
(2) farm specific attributes 
  location, support area, environmental conditions, production line, farm specific 
environmental index, among others 
(3) farmers attitudes towards agri-environmental issues 
  factorized attitudes, among others 
In the first stage, we apply explanatory factor analysis to form different group of farmers based on 
their attitudes towards the agri-environmental policies and related issues. In the second stage, we 
use factor loadings as explanatory variables in analyzing farmers‟ choice to implement any of the 
available special measures included in the current agri-environmental support scheme in Finland. 
The estimations are carried out using binary logistic model based random utility theory. The data 
used in the analysis was collected via a mail survey to 1300 Finnish farmers. The survey was 
carried out in July and August in 2010. 
The paper is structured as follows. Third section briefly introduces the current agri-environmental 
support scheme implemented in Finland. Fourth section describes the methodology. The data is 
presented in section five and results in section six. Last section concludes the results. 
3.  The agri-environmental support scheme in Finland 
In  the  European  Union,  agri-environmental  programs  are  applied  under  a  horizontal  Rural 
Development Programs which sets the main guidelines both at the EU and national levels. Member 
countries implement their programs under these guidelines with nationally designed and chosen 
policy measures. The level of policy implementation can be also nationally designed in terms of 
national, regional or even local implementation (MAF 2009).      
The agri-environmental support scheme was introduced in the Common Agricultural Policy of the 
EU in the MacSharry reform in 1992. The main emphasis of the scheme is on water protection, but 
efforts are also made to reduce the emissions into the air and risks due to a use of pesticides, and to 
take care of rural landscapes. The main purpose of the environmental support is to compensate the 
producers  for  the  increased  production  costs  and  decrease  in  the  production  on  farms,  which 
undertake  measures  aimed  at  reducing  the  environmental  load  due  to  agriculture.  Agri-
environmental support scheme has been effective in Finland since the EU-membership in 1995 
(MTT 2008).  Originally, the following objectives for the scheme were set (EEC 2078/92):  
  to encourage lower fertilizer use and plant protection 
  to encourage organic and overall more extensive farming practices  
  to reduce the proportion of sheep and cattle per forage area  
  to ensure the upkeep of abandoned farmland 
  to promote long-term set-aside of agricultural land 
 
In Finland, the objective of the agri-environmental support scheme is set to „carry out agriculture 
and  horticulture  in  a  sustainable  manner  so  that  production  would  cause  less  strain  on  the 
environment,  the  maintenance  of  biodiversity  and  cultural  landscapes  in  the  agricultural 
environments is guaranteed and the conditions for carrying out production are maintained also in 
the longer term‟ (MAF 2009). In addition, the aim of the scheme is to direct the use of production 
methods  towards  the  general  objectives  set  for  the  protection  of  the  agricultural  environment, 
biodiversity and the management of agricultural landscapes.  
The structure of the scheme has remained mainly the same since the first five year period in 1995-
2000. The measures are divided in basic measures that are mandatory for all farmers, additional 
measures complementing these and more demanding special measures. Additional measures apply 
to ordinary arable crops and horticultural crops. There is also one mandatory additional measure for 
arable and livestock farms. Basic measures include, among others, reduced fertilization, nutrient 
balance, plant cover in winter, crop diversification and extensive grassland production. 
Special measures in the agri-environmental support scheme in Finland are contract-based voluntary 
measures targeted on particular environmental aspects. The objective is to promote the biological 
diversity of agricultural environments, to maintain habitats of typical and endangered species living 
in the agricultural environment and to improve the openness and diversity of agricultural landscape.  
During the period of 2007-2013, farmers can make contracts on the following measures (MAF 
2009): 
  the establishment and management of riparian zones  
  management of multifunctional wetlands 
  arable farming in groundwater areas  
  runoff water treatment methods  
  organic production, management of traditional biotopes  
  enhancing of biological and landscape diversity  
  raising local breeds and cultivation of local crops  
 
Farmers must establish and/or manage areas or objects that are important to the preservation of and 
reproduction of plant and animal species and to the agricultural landscapes. Examples of such areas 
and  objects  include  the  marginal  zones  between  arable  land  and  roads  or  arable  land  and 
watercourses,  small  groups  of forest  on  arable  areas, the habitats  of  endangered species, small 
wetlands and flooded arable areas etc. Examples of measures include the grubbing-up of trees and 
shrubs, grazing and mowing, and broadcast burning (MAF 2009). The contract area must be located on the parcel or consist of other areas in the immediate vicinity of 
arable land. Several restrictions on land use will also apply. However, one of the main issues is that 
the contract area must not be fertilized of treated with pesticides or afforested. All measures taken 
into the contract area must be recorded in a management log. 
Farmers receive compensation based on defined criteria. The preparation costs of the management 
plan and the working hours spent by the farmer on keeping a management log are also taken into 
account as costs incurred by the measure. In addition, the establishment and management costs, as 
well as possible losses of income from yield losses have been taken into account. The maximum 
payment is 450 EUR/ha. The term of the contracts under the special measures is from 5 to 20 years 
depending  on  the  measure  involved.  Approximately  20 000  contracts  on  special  measures  are 
currently implemented (MAF 2011).   
4.  Methodology 
We  base  our  analysis  on  explanatory  factor  analysis  and  logistic  regression  estimations. 
Explanatory factor analysis  is  used  to  group farmers based on their  attitudes  towards the agri-
environmental issues and policies. Farmers‟ policy choice is analyzed with binary logistic model. 
Farmers‟ policy choice is categorized as a dichotomous choice to participate or not to participate on 
the support scheme. If the farmer is participating on the program, the choice is valued as 1 and if 
not, choice is valued 0.  
The basic assumption behind the farmers‟ choice is the random utility model. The econometric 
model assumes that the respondent is comparing the respective utility arising from two different 
situation: 
(1)         (         ) 
where i =1 describes the farmers j‟s participation on the program and i=0 non-participation. The 
respondent is totally aware of all the factors affecting her choice. The researcher, however, can only 
observe  some  of  these  factors.  In  other  words,  a  part  of  the  respondents‟  utility  remains 
unobservable from the researcher point of view (see e.g. Hanemann & Kanninen 1999, 307). 
The binary logistic model is an application of the Random Utility Model (RUM). Random utility 
models  are  based  on  the  assumption,  that  respondents  maximize  their  utility  in  their  decision 
making. This can be represented more formally as follows.  
The respondent has an option to participate or not to participate on the program. Her unobservable 
utility U from participation is,  
(2)  ji ji ji z U      0 , 1  
where Uji for individual i is a vector of some number of observable individual factors zji, affecting 
her choice with some estimated vector of coefficients and the random component.  
It follows from the utility maximization that when choosing to participate, then 
(3)    0 1 Pr    ji ji U U  To express the random component, we can rewrite  
(4)      , 
 where C is a s the policy measure available (see i.e., Louviere 2001; Adamowicz et al. 1998, 10; 
Boxall et al. 1996).  
In the formula, the variables explaining the utility are the factor of chosen farmer and farm specific 
control variables xj and factor of attitude based variables zj as well as an error term    . Besides 
stated preferences, the farm and farmer specific attributes may include observed behavior e.g. in 
terms of chosen production methods and implemented policy measures.  In recent years, similar 
methodology  with  different  applications  has  been  applied  i.e.  Goded-Espinosa  et  al.  2010, 
Defrancesco et al. 2008, Arovuori & Kola 2006, Vanslembrouck et al. 2002. 
5.  Data 
The data was collected from the sample of Finnish farmers‟ via mail survey. The total sample 
consisted on 1300 farmers. The sample was  divided under four sub-samples  with  regional and 
instrument related targeting. The survey was carried out in summer 2010. The total number of 
responses received was 408 with a response rate of 31 per cent. 
The  questionnaire  was  structured  as  follows:  first,  some  basic  background  information  was 
collected considering both the farmer and the farm. Second section included questions relating to 
current  agri-environmental  support  scheme.  In  the  third  section,  we  introduced  a  new  policy 
instrument to respondents. The instrument introduced was targeted to reduce nutrient run-offs from 
the most vulnerable fields. We asked farmers their willingness to implement the proposed measures, 
given the approximate costs and the amount of compensation required. In addition, these amounts 
of compensation were further analyzed in terms of farm specific indicators.  
The fourth section included questions on specific farmer and farm level environmental attributes 
describing  the  actual  behavior,  possible  environmental  risks  related  to  farming  activities  and 
farmers attitudes towards environmental issues.   
6.  Results 
Factor analysis 
We measure farmers‟ attitudes with 17 statements relating different aspects of agri-environmental 
issues. The questions were structured on a five step likert-scale, 5 indicating total agreement and 1 
total  disagreement  with  the  statement.  The  overall  explanatory  power  of  factor  loadings  is 
sufficient. The communalities receive values from 0,415 to 0,694 indicating that at least 40 and at 
maximum 70 per cent of all variance in each individual statement are explained with loaded factors 
(table X).  To determine the factorability of the intercorrelation matrix, we ran both Kayser-Mayer-
Olkin (KMO) test and Bartlett‟s test for sphericity. The KMO-test gives a value of 0,81, suggesting 
that the variables are not measuring a one common factor only. In general, the KMO-test values 
above 0,5 indicate that the sample can be factorized.  The Bartlett‟s test statistics show the null 
hypothesis, that the intercorrelation matrix comes from a population in which the variables are 
noncollinear, can be rejected. Thus, the matrix is not an identity matrix.
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Table 2. Test statistics for factor analysis 
 
    
Table 3. Rotated factor loadings  
Based on factor loadings, we are able to form five groups. The final factors are formed based on the 
overall highest loading between the groups of each factorized statement. In the interpretation all the 
loadings within the group with values greater than 0,3 are utilized.  
The five groups of farmers are: 
1.  Environmentally oriented 
2.  Farmer oriented 
3.  Readiness to change 
4.  Extensiveness driven 
5.  Targeters 
The first and second groups are the ones with most opposing views. Respondent in the first group 
emphasize the positive effects of the current agri-environmental support scheme in general and at 
the farm level. They see that higher share of agricultural support should be targeted to improve the 
environmental quality  and that farms can make profit also  with  more  environmentally  friendly production practices.  The second group emphasizes farmers‟ own choices and knowledge on farm 
level practices. Main agri-environmental instruments should be voluntary based and farmers‟ should 
have the power to make farm level decisions. Authorities cannot be trusted, environmental load 
from farming is exaggerated and agriculture does not have any  particular role in responding to 
societal demands in terms of environment. From a group level comparison, it is clearly seen that the 
most opposing views relate to the level of environmental load from farming and society‟s right to 
demand environmental services and reduction of harmful externalities from agriculture.  
Farmers in the third group are ready to change their production practices to enhance environment. 
In  addition,  they  need  more  education  on  the  environmental  issues  and  see  that  better  use  of 
nutrients is an economic gain for farmers. Fourth group prefers more extensive production practices 
which they see as also a profitable solution.  Fifth group argues that environmental effects should be 
evaluated at the farm level and that in the future, agri-environmental policies should be targeted on 
those areas with most environmental load from agriculture to waters. 
Estimation results 
We estimate three models with binary logistic regression to analyze how farmers‟ attitudes effect on 
observed  and  stated  behavior.  In  our  model,  we  analyze  how  farmers‟  attitudes  effect  on  the 
farmers‟  choice  to  implement  at  least  one  contract  based  measure  available  under  the  special 
environmental support scheme in Finland. Our aim is to reveal the effects of farmers‟ attitudes by 
first estimating an econometric model with farm and farmer specific attributes as control variables 
and second, use stepwise regression to include variables based on the factor scores estimated in the 
previous section.  
Our estimated model is constructed as follows. 
(5)     (     )  
  
     
 
      
where 
(6)                                
and xi and zj are, respectively, individual and farm specific attributes, while  wi denotes factor scores for each 
individual farmer.  The third model is estimated to control the significance of attitude based factor scores 
only. Table 4 reviews the chosen variables. 
   Table 4. Model variables 
Model 1 shows the overall effects of chosen control variables, when all factor scores are included in the same 
model. Model 3 reveals the effects of factor scores only. Model 2 is estimated based on the variables with 
highest level of significance and the ability of the model to predict farmers‟ observed behavior (Table 5).  
According to our result, those farmers with positive attitude towards targeting of policies are most likely 
implementing some special measures under the current scheme. The coefficient for factor 3 is statistically 
significant in all three models. In model 3, the other group of farmers with statistically significant attitudes is 
those, who are ready to change their current production practices and to educate themselves to learn more 
about the environmental effects of agricultural production practices. Our model 3 also shows, that farmer 
oriented producers are less likely to participate on the scheme, while environmentally orientated are more 
likely to sign the contracts. 
Control variables included in the model show, that farmers participating on the special measures 
scheme are likely to be little older than those who do not participate. Farms locating on or beside an 
area with some specified natural value have contracts more likely, but a bit surprisingly farmers 
who have participated more often to extension or education on agri-environmental issues are less 
likely to implement any voluntary special measures.  Table 5. Estimation results 
  Model 1  Model 2  Model 3 
  n=217  n=220  n=339 
  β  β  β 
age  ,029*  ,028*   
future  -,161  -,141   
part  -,164**  -,170**   
nature  ,603*  ,602*   
risk  ,139  ,160   
fac1  ,207  ,204  ,196* 
fac2  -,134    -,143 
fac3  ,124  ,109  ,025** 
fac4  ,377**  ,375***  ,234** 
fac5  ,146    ,083 
constant  -1,089  -1,122  ,176 
    sig.    sig.    sig. 
Chi-square  25,468  0,005  23,457  0,003  97,88  0,081 
-2log-
likelihood  278,352    280,363    457,682   
r-square  0,146    0,135    0,038   
*,**,*** = significant at 99, 95, 90 percentage level respectively 
Table 6. Observed and predicted outcomes 
Model 1       
  Predicted   
Observed  Yes  No  Percentage correct 
Yes  87  50  51,0 
No  50  52  73,7 
Overall percentage      63,2 
       
Model 2       
  Predicted   
Observed  Yes  No  Percentage correct 
Yes  89  29  52,9 
No  48  54  75,4 
Overall percentage      65,0 
       
Model 3       
  Predicted   
Observed  Yes  No  Percentage correct 
Yes  140  44  37,4 
No  97  58  76,1 
Overall percentage      58,4 
 
Overall,  the  models  suggest  that  farmer‟s  attitudes  effect  on  policy  choice.  The  signs  of  the 
coefficients  are  reasonable  and  statistical  significance  is  fair.  The  explanatory  power  of  the 
estimated  models  can  be  further  analyzed  based  on  their  ability  to  predict  farmers‟  choices 
correctly. Predicted and observed choices are presented in table 6. In total, the attitude based model 3 predicts correctly 58 per cent of all choices. However, the 
explanatory power is significantly lower for the choice “to participate” compared to both other 
models. Model 2 has the overall highest explanatory power, with correct predictions in 65 per cent 
of  the  choices.  The  predictions  indicate  that  the  other  than  attitude  based  variables  are  more 
powerful in predicting the choices “to participate” compared to that “not to participate”. 
7.  Conclusions  
Our paper shows that farmers can be grouped based on their attitudes towards environmental issues 
and agri-environmental policies. The most opposing views within the Finnish farmers are between 
environmentally oriented and those who are clearly farmer oriented. Attitudes effect on farmers‟ 
policy choice. Farmers‟ participating on the current voluntary special measures support scheme are 
those preferring targeted agricultural policies, ready to change their production practices and willing 
to learn more about the agri-environmental issues. In addition, environmentally oriented farmers are 
most likely to participate on the current scheme. 
Combining factor analysis with binary logistic estimation may provide more in-depth analysis on 
the behavior of different groups of farmers. The next step on these estimations is to widen the 
analysis to model farmers‟ stated preferences towards the two proposed policy instrument, currently 
not  available  in  the  agri-environmental  support  scheme.  In  addition,  the  paper  will  be  further 
improved  with  more  detailed  analysis  on  the  farm  level  and  geographical  factors  behind  the 
farmers‟ attitudes. That second stage of our analysis will reveal, whether those farmers operating 
under more vulnerable environmental conditions and thus, higher environmental risks, are more 
willing to implement voluntary and more demanding policy measures.   
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